INTRODUCTION
T he classroom learning environment has been a research area for educational researchers for whom students' classroom environment has been considered as a key place for determining students' learning (Fraser, 1994 (Fraser, , 1998 . According to Wilson (1996) , the classroom learning environment can be defined as a place where students and teachers communicate with each other, and many kinds of materials and knowledge are used for learning activities. Fisher et al. (1995) pointed out that a positive classroom learning environment was a vital factor in students' academic performance and attitudes. Similarly, in several studies, students' classroom learning environment perceptions were found to be one of the significant predictors for students' academic achievement (e.g., Arisoy, 2007; Baek & Choi, 2002; Dorman, 2001; Margianti et al., 2002; Pamuk et al., 2017) .
Based on social cognitive theory, Bandura (1986) stated that learning refers to a multifaceted system that depends on the learner's characteristics, behaviors, social environment, and reciprocal interaction of these variables. Therefore, it is vital to examine the psychosocial features of the learning environment and their relation to motivation toward learning and achievement. Findings of various studies have provided empirical evidence that students' learning environment perceptions are related to various cognitive and affective learning outcomes (Fraser, 1998) such as students' achievements, motivation, metacognition, self-regulation, and achievement goal orientation (Ames, 1992; Chionh & Fraser, 2009; Lau & Lee, 2008) . For instance, when students perceive their classroom to be high in cooperation they progress academically, and their affective outcomes (e.g., selfesteem and supportive relationships) toward school become positive (Johnson et al., 1983) . Partin and Haney (2012) found that students who perceive their classroom learning environment as positive, state a higher level of self-efficacy beliefs, and as such, their course performance improves. Moreover, Peters (2013) found that self-efficacy mediated the relationship between perceived learning environment and math achievement of college students. Sungur and Gungoren (2009) also revealed that in the domain of science, students' self-efficacy beliefs, mastery and performance goals had a mediating role in the correlation between learning environment perceptions and achievement scores of students. There are studies in the science education field, which generally have shown the significant association between classroom environment, achievement, and students' motivation (Aldridge & Fraser, 2000; den Brok et al., 2004; Telli et al., 2006; Wahyudi & Treagust, 2004; Yerdelen, 2013) .
proposed that motivation results from students' perceptions about themselves and their environment, focusing students to do and finish educational activities. Furthermore, many studies implied that motivation is the most important factor influencing students' academic achievement (Pintrich & Schunk, 2002) and constructing students' learning (Brophy, 1998; Lee and Brophy, 1996) . Consequently, researchers have reported that students who lacked academic success also had low motivation toward related lessons (Andrew and Vialle, 1998; Schunk, 1991; Singh et al., 2002) . In addition, Barlia (1999) revealed that students should be motivated towards science lessons so as to progress their science learning. In the same manner, Brossard et al. (2005) claimed that within the affective outcomes, motivation has taken a crucial role in achieving meaningful science learning in the classes.
Several studies have illustrated that there was an association between classroom learning environment and students' motivational factors such as self-efficacy belief, mastery, and performance goal orientations (Ames, 1992; Brophy, 2004; Fraser, 1998; Greene et al., 2004) . In the present study, as motivation includes various aspects, we considered academic self-efficacy, achievement goal orientation, and task value as motivational variables since they are both the most frequently studied indicators of motivation and found to be correlated with science achievement and the learning environment. Bandura (1981) claimed that self-efficacy refers to students' self-perception related to their ability to succeed in learning tasks. Bandura (1981) also suggested that when students have high levels of self-efficacy beliefs, they have the potential to succeed in learning assignments, whether these assignments are difficult or not. Some theorists of educational psychology (e.g., Bandura, 1997; Pajares, 1996; Pintrich & Schunk, 2002) have argued that students having low self-efficacy beliefs keep away from participating in a task, and they are expected to stop trying when faced with difficulties, even if they are capable of achieving the assignments. Linnenbrink and Pintrich (2003) also highlighted that self-efficacy is a predominant motivational variable that encourages students' learning, attitudinal, and cognitive engagements. Likewise, Singh et al. (2006) reported that a student's science self-efficacy has a direct correlation with the student's task orientation and science grade. Similarly, Britner and Pajares (2006) emphasized that students' science grades were predicted by their self-efficacy beliefs.
Self-efficacy

Achievement Goal Orientation
Based on achievement goal theory, students' learning goals direct and activate their attitudes in achievement circumstances (Ames, 1992; Pintrich, 2000) . Two major goal orientations: Mastery and performance goal orientations are the most commonly used by motivation researchers (Pintrich, 2003) . Pintrich and Schunk (2002) explained that mastery goals are concerned with maintaining to learn and progress on a task, to improve new abilities, and to obtain new perceptions about doing the task. In addition, with a mastery goal, students are oriented toward learning by satisfying their innate needs and curiosity (Hidi & Renninger, 2006) . When students adopt mastery goals, they tend to do challenging works and take risks (Ames & Archer, 1988) . At the same time, mastery goals substantially raise the amount of time children to spend when doing tasks (Butler, 1987) and students' determination when encountering difficulties (Elliot & Dweck, 1988) . On the other hand, according to Pintrich and Schunk (2002) , performance goals are associated with adopting to illustrate one's competence to others, to get awards from teachers, and friends, and to perform better than others in the class when working learning tasks. Furthermore, it is crucial for performance-oriented students to obtain high scores in exams and to be the best in class while performing tasks (Pintrich, 1999) . In light of the findings of the study conducted by Barron and Harackiewicz (2001) , it can be implied that there is a positive relationship between students' performance goals and their academic achievements (final grades). Although mastery and performance goals emphasize different achievement orientations, students may develop both of them toward a specific learning subject (Dowson & McInerney, 2003) . Therefore, in the present study, we identified mastery and performance goal orientations as the indicators of motivation toward science learning. Although, in their 2 × 2 achievement goal approach, Elliot (1999) distinguished these goals into avoidance and approach, in the scope of this study we avoided including avoidance aspects as sometimes they may be negatively related to students' performance (e.g., Bargezar, 2012; Elliot & McGregor, 2001; Tas, 2008; Wolters, 2004; Yerdelen, 2013) and motivational variables (Elliot & Church, 1997; Liem et al., 2008; Pajares et al., 2000) . To illustrate, Yerdelen (2013) found out a positive association between students' mastery approach goals and achievement scores in science; however, performance avoidance goals of the students were negatively correlated with performance-avoidance goals.
Task Value
In addition to achievement goals and self-efficacy beliefs, task value is considered as a substantial factor in students' academic motivation (Brophy, 1998; Pintrich & Schunk, 2002) . Task value can also be explained as students' own concern toward attaining a goal and their perceptions regarding the importance of the learning tasks (Eccles, 1983) . Students' task value beliefs are related to the intrinsic excitement obtained through achieving the task process (Eccless, 1983 ). When students develop task value they are prone to study efficiently, set new learning goals and struggle to overcome difficulties (Wigfield, 1994) . In several studies, students' task value beliefs have been found to be significantly and positively correlated with their academic achievements (Bong, 2001; Lavasani et al., 2010; Pintrich & Schunk, 2002; Yumusak et al., 2007) .
Current Study
As stated, students' classroom learning environment and their motivation have a crucial role on their academic achievements. Even though the classroom learning environment has been a frequently studied research area among educational researchers, Science Education International 30(4), 251-260 https://doi.org/10.33828/sei.v30.i4.2 the mediating role of students' motivation toward learning on the relationship between students' learning environment perceptions and achievement has been rarely empirically examined (e.g. Ahmed et al., 2010; Patrick et al., 2007) . There are studies emphasizing the fact that learning environments influence students' motivation; and their motivation, in turn, affects students' learning (Eccles, 2007; Wentzel, 1998) . Therefore, the aim of this study was to test the mediating role of motivation between students' science achievement and constructivist learning environment perceptions as shown in the hypothesized model in Figure 1 .
In addition, the present study was concerned with the field of science education due to the fact that the results of some international assessment studies (e.g., Trends in International Mathematics and Science Study conducted in 1999 and 2007, and Programme for International Student Assessment conducted in 2006 and 2009) revealed that when compared with other countries' students' science scores, Turkish students' science mean scores were considerably lower (Ministry of National Education of Turkey [MoNE], 2005 [MoNE], , 2010a [MoNE], , 2010b [MoNE], , 2011 . Therefore, it seems essential to analyze the variables related to Turkish students' academic achievement in a science lesson. In the domain of science, it has been observed that students' motivational variables were strongly associated with classroom learning environments (e.g., Britner and Pajares, 2006; Dorman, 2001; Dorman et al., 2006) . However, the mediating role of the motivational variables between the science learning environment and science achievement has been often overlooked with the except of a few studies in the field of science education (e.g., Sungur & Gungoren, 2009; Pamuk et al., 2017; Yerdelen, 2013) . Thus, this study is expected to contribute to this gap in literature. Therefore, the main research question guiding this study is: How do 7 th grade students' motivation towards learning science mediate the relationship between their perceptions of science learning environment and their science achievements?
MATERIALS AND METHODS
Survey method was used in this study and data were collected in the spring semester of 2016-2017 academic year using self-report questionnaires and a multiple-choice achievement test.
Sample
Only middle schools located at the city center of the Kars Province of Turkey were included in the study. Thirteen of the 16 schools were willing to participate. Therefore, data were collected from all of the 7 th -grade students (n = 922) from eleven public and two private schools. Therefore, 922 7 thgrade middle school students participated in this study. Of these students, 450 (48.8%) were girls, 462 (50.1%) were boys, and 10 (1.2%) did not indicate their gender. The mean age of the students was 13 (SD = 0.87) and students' average science grade of the previous semester was 78.42 out of 100 (SD = 16.37).
Instruments
What Is happening in this classroom? Questionnaire (WIHIC): To measure the students' learning environment perceptions in science class, the WIHIC questionnaire was utilized. The original form of the instrument was developed by Fraser et al. (1996) , and revised by Aldridge and Fraser (2000) . Its current version consists of seven subscales and 56 items. The subscales of the WIHIC are composed of student cohesiveness (e.g., "I work well with other class members"), teacher support (e.g., "The teacher's questions help me to understand"), involvement (e.g., "I discuss ideas in class"), investigation (e.g., "I find out answers to questions by doing investigations"), task orientation (e.g., "I know the goals for this class"), cooperation (e.g., "I cooperate with other students when doing assignment work"), and equity (e.g., "I am treated the same as other students in this class"). Each subscale includes eight items and the response scale is based on a 5-point Likert scale ranging from Almost Never (1) to Almost Always (5). This instrument was translated and adapted into Turkish by Telli et al. (2006) , Cronbach's alpha coefficients of the subscales ranged from 0.75 to 0.88. The present study's reliability coefficients ranged between 0.86 and 0.87.
Motivated strategies for learning questionnaire (MSLQ):
Students' motivation toward science learning was measured by the four subscales of Motivated Strategies for Learning (MSLQ) questionnaire (Pintrich and De Groot, 1990) . First, students' mastery and performance goal orientations were measured using intrinsic goal orientation (four items, e.g., "In the science class, I prefer course material that challenges me so I can learn new things."), and extrinsic goal orientation (four items, e.g., ''If I can, I want to get better grades in this science class than most of the other students.") subscales, respectively. In addition, task value (six items, e.g., "I think I will be able to use what I learn in this science course in other courses."), and self-efficacy for learning and performance (eight items, e.g., "Considering the difficulty of this course, the teacher, and my skills, I think I will do well in this science class.") subscales of the instrument were used to evaluate students' task value and self-efficacy levels. The response scale of the instrument is based on a 7-point Likert scale ranging from 1 (Not all true of me) to 7 (Very true of me). The MSLQ was adapted into Turkish by Sungur (2004) and Cronbach's alpha coefficients of these subscales were found to range between 0.54 and 0.89. The internal consistency coefficients (Cronbach's alpha) of the subscales obtained from this study ranged from 0.80 to 0.83.
Science achievement test (SAT):
With the purpose of measuring students' science achievements, a 16-item SAT was developed by the researchers. The total class hours per unit and number of instructional objectives in 7 th -grade science curriculum were taken into account when it was developed. For validity and reliability of the test, the items were selected among science test implemented in national exams by MoNE. The SAT includes 7 th -grade units from the fall semester. To validate the test, a pilot study was conducted. After the pilot study, the total number of items in the SAT decreased from 25 to 16. The reliability coefficient obtained from the main study using Kuder Richardson 20 formula was 0.79. The discrimination indices of the SAT were between 0.41 and 0.77 while item difficulty levels ranged from 0.33 to 0.75.
RESULTS
Descriptive Statistics
The means and standard deviations for each scale were computed using SPSS 20.0 program. As shown in Table 1 , the mean scores for students' science learning environment variables were all above the midpoint of the 5-point Likert scale. The mean scores ranged from 3.48 (investigation) to 4.15 (task orientation). This meant that, on average, students had mid to high levels of each variable. Likewise, mean scores for mastery goal orientation, performance goal orientation, task value, and self-efficacy were found to be above the midpoint of the 7-point Likert scale which indicated that students had a tendency to have mid to high levels of motivation toward science learning. In addition, students' science achievement mean score was computed as 9.46 out of 16 (SD = 3.72).
Inferential Statistics
In this step, the previously hypothesized model (Figure 1 ) was tested using latent variables path analysis using LISREL 8.8 (Jöreskog & Sörbom, 2007) program. The latent variable, which was named as motivation, was composed of four observed variables including mastery goal orientation, performance goal orientation, task value, and self-efficacy. Moreover, the learning environment variable which indicated students' perception of their science learning environment was formed as a latent variable that consisted of teacher support, student cohesiveness, investigation, task orientation, involvement, cooperation, and equity variables. The achievement variable was also identified as a latent variable, which has only one observed variable computed using achievement test scores. The error term of the science achievement variable was fixed to zero since it represents the whole variance of the science achievement latent variable.
Next, to test the mediating role of the motivation variable between the learning environment perceptions and science achievement, Sobel test (Sobel, 1982) was conducted for these three latent variables using the regression coefficients of the tested models, and standard error values. In all these procedures, the following models were tested respectively based on the mediating variable approach of Baron and Kenny (1986) .
Model 1: As seen in Figure 2 , first, the predictor variable (learning environment) should significantly predict the criterion variable (science achievement) (Baron & Kenny, 1986) . This test was performed to establish that a relationship existed between the predictor and the criterion variable to ensure that this relationship could be mediated by another variable. The regression coefficient for path c was obtained through this test. Regression coefficients and standard errors obtained from this study are given in Figure 3 . In addition, model fit indices are presented in Table 2 . The results presented a good model fit to the data, and students' learning environment perceptions significantly and positively predicted their achievement scores, β (path c)= 0.28, t = 8.37, ρ < 0.05. Learning environment perception accounts for 8% of the variance in science achievement (R 2 = 0.08).
Model 2: In this step, as seen in Figure 4 , the predictor variable (learning environment) should predict the mediator variable (motivation) significantly (Baron & Kenny, 1986 ). In this model, the mediator variable acts as the criterion variable.
At the end of this test, the regression coefficient for path was gained. The diagram of the path model formed in the current study is given in Figure 5 , and the results are presented in Table 2 . The results showed good model fit to the data set and learning environment significantly and positively predicted science motivation, β (path a) = 0.65, t = 17.23, ρ < 0.05. Learning environment perception accounted for 42% of the variance in motivation scores (R 2 = 0.42).
Model 3: Finally, the effect of the mediating variable (motivation) on the criterion variable (science achievement) was tested, as shown in the model in Figure 6 . Path b regression coefficient should be statistically significant in this model (Baron & Kenny, 1986) . Furthermore, in this model, if the mediating variable fully mediates the relationship between the predictor variable and the criterion variable (that is; the effect of the mediating variable is controlled), the regression coefficient of path c ı should be 0. However, if the motivation variable has partial mediation effect, the regression coefficient of path c ı should be considerably lower than the regression coefficient of path c. In this step, the results of path analysis including the mediating variable, predictor variable, and criterion variable are presented in Table 2 . According to these results, model 3 also showed good model fit to the data set.
In this final step, Figure 7 illustrates the regression coefficients between observed and latent variables in the main model tested by latent variables path analysis. Based on the results, students' motivation toward learning science positively and significantly predicted their science achievements, β (path b) = 0.11, t = 2.29, ρ < 0.05. In addition, science learning environment was found to be a positive and significant predictor of science achievement, β (path c ı ) = 0.22, t = 4.66, ρ < 0.05. Learning environment perception and motivation variables accounted for 8.6% of the total variance in science achievement (R 2 = 0.09). Thus, the higher students' perceptions about science learning environments, the higher their motivation is, and consequently, their science achievement increases. )/B c formula. Based on the calculations using these formulas, students' learning environment perceptions predicted their science motivation; their motivation also positively and significantly predicted their science achievements (indirect effect: B = 0.65 × 0.40 = 0.26; standardized indirect effect: β = 0.65 × 0.11=0.07; z sobel = 2.33; ρ = 0.020). Hence, 1 standard deviation (1 score) increase in students' learning environment perceptions is related to 0.65 standard deviations (0.65 scores) increase in their motivation and 0.11 standard deviation (0.40 scores) of this increase is transferred to students' science achievement. Therefore, since learning environment perception had both a direct effect (B = 0.81) and an indirect effect (B = 0.26) on science achievement, the total effect was found to be B total = (0.81+0.26=0.107). Moreover, the proportion of the effect of learning environment on science achievement because of motivation's mediating effect was found to be B = (1.06−0.81)/1.06 = 0.24. Therefore, 24% of the effect on students' science learning environment perceptions on science achievement is due to motivation.
DISCUSSION AND CONCLUSIONS
The results of the study showed that students who perceive their learning environment positively also have a generally high level of science motivation. The findings are in line with previous research reporting significant relationships between students' motivational variables (e.g., goal orientation of mastery and performance approach, self-efficacy beliefs, and task value) and psychosocial aspects of classroom learning environment (Ames, 1992; Ames & Archer, 1988; Patrick et al., 2007; Wentzel, 1998; Wentzel & Battle, 2001) . Furthermore, less supportive classroom environments related to teacher caring and student-student interaction in academic work have been linked to decreases in motivation, and academic achievement (Barber & Olsen, 1997; Ryan & Patrick, 2001) . Similarly, it was emphasized that students may have many more opportunities to increase their motivational beliefs when they are supported by their teachers in their classroom learning environments (Brophy, 2004; Fraser, 1998; Hardre et al., 2008; Urdan & Schoenfelder, 2006) . Likewise, Fosnot (1996) proposed that thanks to constructivist learning environments, students can be motivated intrinsically and have higher self-efficacy. Therefore, the students identify themselves as more competent in the cognitive field. However, there are also some studies stating negative or no association between students' motivational variables and some constructs of classroom learning environment such as student cohesiveness, cooperation, and teacher support (e.g. Dorman, 2001; Dorman et al., 2003) .
Based on the present study, both science motivation and science achievements were significantly predicted by students' science learning environments. If students have constructivist learning environments that encourage them to make more investigations, cooperations, and involvements during the learning process, their science motivation becomes higher. Student-student and student-teacher interactions also significantly influence students' motivation toward science learning. Therefore, when students make good friendships with other students, help each other, and their teacher behaves equally toward all students, takes care of them, students are more easily motivated toward science learning. For that reason, it can be inferred that to increase students' science motivation; science learning environments should be created based on a constructivist approach. This finding is supportive of the results obtained in previous research studies (e.g., Baek & Choi, 2002; Dorman, 2001; Synder, 2005; Rakıcı, 2004; Yerdelen, 2013 ). Synder (2005 also stated that students' science learning environment perceptions account for 10% variance in their science achievements. However, den Brok et al. (2010) found no significant association between students' classroom learning environment perception and their biology scores. On the contrary, in the present study, classroom Science Education International 30(4), 251-260 https://doi.org/10.33828/sei.v30.i4.2 environment perceptions predicted a significant amount of the variance in student motivation (42%), which is much higher than the predicted variance in science achievement by classroom learning environment perceptions (8%). Thus, it can be stated that a constructivist learning environment has a more influential role in students' motivation toward learning science than science achievement. However, it should be noted that the achievement test used in this study is based only on a multiple-choice test which may not be sufficient to examine students' science achievement. Although these types of multiple-choice achievement tests have been frequently used in national exams in Turkey, they might be weak to assess the science learning outcomes in constructivist learning environments. Here, we suggest using performance evaluation tools to obtain more valid results for educational researchers who have an interest in this research area.
The current study also showed that students' motivation toward learning science significantly predicted their science achievements. This finding means that students having high/ low success in science lessons also have high/low motivation toward science learning. Moreover, the result is supported by much research (Britner & Pajares, 2006; Pintrich & De Groot, 1990; Yıldırım, 2012; Wolters, 2004) . To illustrate, it was emphasized that there was a positive correlation between students' science achievements and goal orientations, selfefficacy, and task value beliefs (Britner, 2008; Britner & Pajares, 2006; Gungoren, 2009; Schunk, 1989; Tas, 2008) . Kremer and Walberg (1981) stated that there was a positive correlation between students' motivational beliefs and learning science. Oliver and Simpson (1988) also found that students' motivation toward learning science affects their academic achievement. Moreover, self-efficacy is positively correlated with academic achievement and students with higher levels of self-efficacy have a tendency to make much more effort in learning and show determination when experiencing difficulties (Bandura, 1993) . Furthermore, mastery and performanceapproach goals have a fostering effect on achievement and task persistence Williams & Gill, 1995) .
Finally, the main purpose of this study was to investigate the mediating role of motivation; our findings supported our hypothetical model, as shown in Figure 1 . Although a large number of studies demonstrated the effect of classroom learning environment on students' academic achievement (Fraser and Walberg 2005; Fraser & Kahle 2007; Lüdtke et al., 2009; Wentzel and Battle, 2001) , few studies examined how learning environments interact with motivational beliefs in predicting students' academic achievements. The results obtained from latent variable path analysis indicated that students' science motivation had a partial mediation effect on science learning environment perceptions. This implies that students' science learning environment perceptions had both direct and indirect effects (because of students' science motivation) on students' science achievements. Therefore, it can be inferred that constructivist learning environment features have a stronger direct effect on students' motivation toward learning science than on science achievement. When considering the constructivist learning environments which provide opportunities for students to construct their knowledge, get support from the teacher and classmates, make investigations about course topics, join class discussions and share their ideas with others, developing high motivation is not surprising and high motivation is generally associated with high achievement (Ahmed et al., 2010; Partin & Haney, 2012; Patrick et al., 2007; Sungur & Gungoren, 2009; Talton & Simpson, 1987) . These findings are promising since students mostly have low levels of motivation toward learning science (Galton, 2009; Koballa & Glynn, 2007; Osborne et al., 2003) and find science subject difficult to understand (Cassels and Johnstone, 1983; Gardner, 1975) . As a result, this study gives important insights into the features of effective learning environments, which have a highly positive influence on students' motivation toward learning science.
IMPLICATIONS AND RECOMMENDATIONS
This study is likely to supply some implications for teachers and teacher educators in science education. The findings showed that improving students' perceptions of science learning environments may enhance students' motivation, and thereby science achievement. It is possible that educational strategies and objectives created to progress students' cognitive outcomes should focus on students' learning environment perceptions. It can be inferred that teachers should design a classroom environment to make students feel they have the same opportunities as their classmates, to communicate with their friends and teachers well, to make more investigations when they experience difficulties in the learning process, to be conscious of the importance and aims of the science course, to share and discuss their ideas in the class, to cooperate with other students in learning tasks. Thus, courses in teacher education programs might be enhanced and revised to make preservice teachers notice the importance of the constructivist learning environment and students' motivation toward learning science that was addressed in the current study. Furthermore, the findings of this study may provide some ideas for future research evaluating the relationships involved in this study by taking into account any other student-level variables.
Some recommendations of the current study are: First, because this study is a cross-sectional one, it is not possible to infer a cause and effect relation to describe how learning environment perceptions and motivation toward learning science influences students' science achievement. To provide more comprehensible explanations, experimental or longitudinal research designs could be used. Second, apart from self-report instruments, qualitative data collection methods such as interviews and observations could be beneficial for a more profound understanding of the relationship between students' science classroom environment perceptions, science motivation, and science achievement. The possible correlation between classroom learning environment factors and other Science Education International 30(4), 251-260 https://doi.org/10.33828/sei.v30.i4.2 cognitive and affective outcomes in diverse science learning settings could be analyzed. Finally, based on the notion that students are differently motivated for different courses and different academic tasks (Duncan & McKeachie, 2005) , the results of this study may not be generalized to other domains such as language and mathematics.
